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A survey of electromoda.1ity
usage in private
physiotherapy practices
This study aimed to examine ownership and
usage frequenciesafeIeetrotherapeutie
modalities typically found in private
physiotherapy practices in Brisbane. Thesurvey
included 73 practices, representing 70 per cent
of the selected sample. Results revealed that
ultrasound units were used more "frequently"
than any othermodality.Transcutaneous
electrical nerve stimulation. and interferential
units were aIso used extensiveIy. Short-wave
diathermy units were found in more clinics than
any other heating modality. Transcutaneous
electrical nerve stimulation was the only
modaJity to demonstrateasignificantdifference
(p<. 0.05) in "Frequent" usage between
practitioners aged under 31 and those 31 and
older. Overall, the majority of respondents
(77.5 per cent) trained at the University of
Queensland, afact which may have influenced
the identified trends.
[Lindsay D, Dearness J,Richardson Cet al: A
survey of electromodality usage in private
physiotherapy practices. Australian Journal of
Physiotherapy 36: 249-256 1 1990]
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he use of electrotherapeutic
agents is an important component
of physiotherapists' treatment
regimes. Research by Dennis (1987b)
suggests that up to 61 per cent of
patients' clinical time is devoted to
electrotherapy-type treatments. By
definition, electrotherapy is the
therapeutic application ofelectricity
(Thomas 1983). Dennis (1987b) also
includes heat modalities and
acupuncture" in this category. For the
purposes of this study, electrotherapy
agents (or electromodalities) refers to
therapeutic heating agents .aswell as
modalities whose physiological effect is
specifically derived from electrical
means. Motorized traction and
acupuncture were not included.
Electrotherapy has been incorporated
ip treatment programs for .decades.
Diathermy was reportedly used in
Germany in the late 1920s (Kloth
1986), while the .medical introduction
of ultrasound occurred in the late
1930s (Ziskin and Michlovitz 1986).
Wadsworth and Chanmugam (1988)
comment that the past few years have
seen considerable change in therapists'
views ofeleetrotherapy. They warn
that, while change is inevitable and
desirable, it should be based on
scientific evidence and not on fashion..
At present, the investigation oftrends
within the field of electrotherapy is
limited by a lack ofscientific reporting
of modality usage.
Recent years have seen a proliferation
of electromodality machines coming
onto the market (Ide 1990)..
Unfortunately, there has been no
extensive scientific investigation into
factors such as the therapeutic
effectiveness, reliability and safety (for
both operator and patient) of the
electromodalities (Wadsworth and
Chanmugam 1988, Ide 1990). This
lack ofscientific validation is likely to
result in other factors influencing
clinicians' preferences for using or
purchasing modalities. These factors
may include equipment cost,
therapists' familiarity with modalities
and, perhaps, marketing strategies
utilised by manufactures.
Overall, it seems likely that selection
of electromodalitiesmay vary
considerably within a population of
clinicians. It was the intention of this
study to determine the frequeneyof
useofavariety of electromodalities
available in private practices
throughout the City of Brisbane. To
investigate the factors which could
have influenced patterns of use, we also
collected information about the types
of special clinical interests identified by
practitioners, clinic patient loads,
practitioners' ages, and institutions at
which practitioners were trained.
Review of literature
Extensive amounts of literature have
been published regarding
electromodality ownership and usage
characteristics. Completed studies have
often focused on one electromodality.
Paxton (1980), in a nationwide survey
of 303 American physiotherapy
departments, investigated the clinical
uses of transcutaneous electrical nerve
..
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stimulation (TENS). Approximately 68
per cent of the 196 respondents used
TENS to relieve pain in a variety of
acute and chronic conditions. Most of
these clinicians were satisfied with the
effectiveness of the modality. Of the
69 respondents who did not use
TENS, nine had previously used it but
had since stopped. Reasons for
discontinuation ofusage included
dissatisfaction with its effectiveness,
time limitations, and non-prescription
ofTENS treatment by physicians.
In aCanada....wide survey of
ultrasound (US), shortwave diathermy
(SWD) and microwave diathermy
(MWD) devices (DHW 1980a, DHW
1980b), it was reported that out of a
tota10f JOO physioth~rapy practices
contacted, 119 used US, 95 used SWD
and 22 used MWD. Since not all of
the 300 clinics returned the
questionnaire, the author
mathematically.estimated that an
upper limit of 74 percent of practices
used US modalities. No such
calculations were made for SWDor
MWD.
Robinson and Snyder-Mackler (1988)
surveyed the usage characteristics of
eight types of clinical electrical
stimulation. Ultrasound was also
included for comparison purposes.
Four hundred and ninety
questionnaires were distributed to 370
facilitiesaffiliated with Ithaca College
and Temple University in the United
States. The results of the study
revealed that US and TENS
stimulation were each available to a
large proportion of clinicians (94 per
cent and 92 per cent respectively).
However, US tended to be used more
often with 64 per cent of clinicians
indicating they used it more than once
per day (compared to 33 per cent for
TENS). High voltage stimulation was
available to 78 per cent of therapists
and used more than once per day by
approximately one-third of these.
Only a small portion of respondents
indicated that they used classical low
voltage alternating or direct currents
Inore than once per day (8 per cent and
2 percent respectively). Exactly 90 per
cent of therapists reported that they
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did not use interferential modalities.
In an abstract published prior to their
1988 study, Robinson and Snyder-
Mackler (1986) also reported that US
combined with electrical stimulation
was used by 50 per cent of the survey
respondents.
Ter Haar et a1. (1988) investigated
US usage by physiotherapists in
National Health Service (NHS)
hospital departments and private
practices in the United Kingdom.
Replies were collected from 204 NHS
departments and 191 private practices.
Included within the authors' results
was the observation that, while lOOper
cent ofprivate practitioners used US in
their clinics, it was used in only 81 per
cent of NHS departments. These
figures were not discussed by the
authors.
Information derived from our study
was expected to be of value to
practising physiotherapists,
electromodality manufacturers and
suppliers and .educational institution.s.
We hypothesized that results would
demonstrate a wide range of
electromodalityownershipand usage
frequencies but also that definite
trends, based on factors listed
previously, would be evident.
Method
The survey questionnaire was mailed
to all private physiotherapy practices
within Brisbane's city limits. A total of
105 clinics were contacted. The survey
instrumentconsistedofa letter of
introduction, instructions for
successfully completing the
questionnaire, and the questionnaire
itself. The questionnaire required both
closed and open-ended responses from
participants. A representative from
each clinic was asked to indicate which
electromodalities were available in the
clinic and how often each was used.
Five usage frequency categories were
defined:
Frequently -'- used at least once per
day
Regularly --- used at least once per
week but less than
once per day
Minimally -,- used more than once
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per month but less
than once per week
Rarely-,- used once per·month
or less
Don't own --- did not own nor have
immediate access to
In addition, participants were asked
to indicate reasons why they used a
modality "Frequently" Of why they
would notpufchase a modality. Open-
ended comments were used to answer
these questions. A final series of
questions (which were optional) sought
background infonnation from
participants. Practitioners were asked
to list clinic special interests (if any),
clinic patient load per week, the age of
the practitioner(s) responsible for
purchasing modalities and, finally, the
institution at which they received their
training.
Data collection involved both
indirect (mail) and direct (personal
contact) methods. The survey
instrument was mailed to all
population sample members.
Approximately two weeks after survey
distribution, practitioners were
contacted by telephone by a member
of the research team. Telephone
contact permitted the researchers to
deal with any problems encountered by
the practitioners and to arrange for the
return of completed questionnaires.
Subject responses were manually
recorded and tabulated on appropriate
master sheets. Chi-square statistical
analyses were performed on the
collated raw data to test the user
frequeneydistribution for each
modality.
Results
Completed questionnaires were
collected from 70 per cent of the 105
clinics originally surveyed. When
compared to other surveys involving
mailed questionnaires to
physiotherapists (Dennis 1987), this is
an acceptable response. The data
collected·can be regarded as being
representative of electromodality usage
in private practice within the City of
Brisbane.
Figures.! and 2 represent a profile of
the practitioners and practices
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Figure 2
Distribution of weekly clinical patient loads.
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surveyed. The age distribution of the
respondents (Figure 1) reveals that
practitioners' ages ranged from 24 to
64 years, with a mean age of 36 years.
The weekly patient loads of clinics
(Figure 2) ranged from two to 350 per
week with an average of 117 per week.
Additional information gained from
respondents revealed that sports
physiotherapy (20 percent of
respondents) and manipulative
physiotherapy (18·per cent of
respondents) were the most popular
special interest areas of practice.
However, 33 per cent failed to answer
this optional question. It was further
noted that 77.5 per cent of respondents
received their training at the
University of Queensland, while the
remaining 22.5 per cent were fairly
equally distributed between other
schools in Australia, New Zealand and
England.
Table 1 contains information
regarding the ownership and usage
characteristics of electromodalities. A
one-way Chi-square test (Rothstein
1985) was applied to the usage
frequeneydistributions for each
modality. Non-significant differences
(using thep <0.05 level) existed for US
with electrical stimulation, TENS,
Faradic-type, Diadynamic, pulsed
SWD,pressure pump and biofeedback.
A two~way Chi-square (Rothstein
1985) was used to compare the
"Frequent" use of each modality by
respondents 31 years and older with
those under 31 years. A statistically
significant difference between groups
was detected only for the TENS
modality (Chi-square, 1 df : 5 .37,P<
0.05).
Tables 2 and 3 categorise the reasons
identified by practitioners for
"Frequently" using or not purchasing a
modality.
Discussion
Based on the results displayed in
Table 1, it appears that
physiotherapists operating Brisbane's
private practices incorporate a wide
variety of electromodalities in their
treatment regimes.Furthermore, the
respective frequencies of use of these
..
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different modalities vary considerably.
Possible implications and reasons for
the ownership and usage patterns
identified are presented below.
Ultrasound
Ultrasound machines were found in
more physiotherapy.clinics (100 ·per
cent of clinics surveyed) and used more
"Frequently" (93 per cent of clinics
used them at least once per day) than
any other modality. These findings
were similar to those ofTerHaar et al
(1988) and Robinson.and Snyder-
Mackler (1988) but differed from the
estimated totals of the Canadian
Department of Health and Welfare
(1980b).
Physiotherapists seem to place
considerable importance on the use of
US in their treatment regimes. It
would appear that one of the.prime
reasons for this is the modality's
perceived effectiveness. Forty-one of
the 68 respondents using US
"Frequently" listed effectiveness as the
main reason for choosing this
modality. Other reasons included ease
of application (eight responses) and
safety (six responses).
In light of the apparent popularity of
US demonstrated in this study and
others, it is surprising that there is still
little objective reporting of its clinical
efficacy (McDiarmid and Burns 1987).
The positive subjective opinions
supporting the clinical effectiveness of
US, while helpful in justifying its
continued use, emphasise the need to
develop a stronger scientific
understanding.
In contrast to the popularity of US in
physiotherapy treatments, combined
US with electrical stimulation was
found in only 20 per cent of clinics and
used "Frequently" in just 3 per cent.
These totals differ considerably from
those qf Robinson and Snyder--
Mackler (1986) who reported that 50
per cent of their 221 American
respondents used combined US with
electrical stimulation. This difference
illustrates possible differences in usage
frequencies between different
countries.
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Electrical stimulation
In terms of ownership, more clinics
possessed dedicated TENS units than
any other type of electrical stimulator.
In fact, TENS ranked second only to
US in terms of ownership percentage
(91.5 per cent versus 100 per cent)
Co--incidentally, Robinson and Snyder-
Mackler (1988) also reported that 92
per cent of clinicians in their survey
had access to TENS. The Chi-square
analysis ofthe distribution ofresponses
for TENS usage revealed no
significant differences (p< 0.05)
between the various categories. Since
the effectiveness of TENS for pain
relief is critically dependent on
electrode placement and application
technique (Wardsworthand
Chanmugam 1988),itis
understandable that some therapists
would find this modality more effective
than others. This could explain the
usage distribution found in this survey.
Clinicians who.used TENS
"Frequently" reported effectiveness as
the main reason (1·1 responses).
Portability of the units was another
important factor (five responses). The
main reason for not purchasing a unit
was the availability of other modalities
to provide similar effects (three
responses). In contrast to Paxton's
(1980) study, no mention was made of
time restrictions within the clinical
setting as a reason for not owning a
TENS modality.
TENS was the only modality used
"Frequently" significantly more often
(p< 0.05) by physiotherapists under the
age of31 years than by those 31 years
and older. This finding was not
unexpected, as TENS is a relatively
new concept in electrical stimulation,
having been popularised in 1973 by
Shealy, and would be more familiar to
younger practitioners.
Although interferential (IF) trailed
TENS in terms of the total number of
clinics owning each (85 per cent
compared to 91.5 per cent
respectively), IF tended to be used
more often. Exactly 90 per cent of
clinics having access to IF modalities
indicated that they used them at least
once per day (versus 21 per cent for
TENS). In contrast to the findings of
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this survey, Robinson and Snyder-
Mackler (1988) reported that 90 per
cent of their respondents did not use
IF, while only 3 per cent used it more
than once per day.
This discrepancy may be explained by
the fact that only 11 per cent of their
respondents indicated they had
received adequate background training
in IF. Robinson and Snyder-Mackler's
findings· illustrate the influence of
educational training on modality
selection.
The·strong support for IF shown by
the respondents in this survey appeared
to be primarily due to its effectiveness,
although ease of application was also a
factor. Other authors have commented
on.similar characteristics as reasons for
using IF (Ganne 1976, Nelson 1981).
Although small in total numbers, the
main reason.listed for not owning an
IF unit was cost (three responses).
Overall, it appears that, if a clinic could
afford an IF unit, itis used often.
With respect to the remainder of the
electrical stimulators surveyed, high
voltage (HV)was the most popular. A
total· of 45 per cent of clinics had access
to HV and 72.5 per cent ofthese
clinics used it "Frequently". These
totals differ from those of Robinson
and Snyder-Mackler (1988) who
reported that 80 per cent of their
respondents had access to HV while
approximately one third of these used
it more than once per day.
In contrast to HV, faradic stimulators
were found in 37 ·per cent of clinics
and used "Frequently" in just 3.5 per
cent of these. Faradic-type.(IT) and
diadynamic stimulators were found in
only a very small number ofclinics.
When asked to indicate reasons for
usingHV "Frequently",most
practitioners listed the modality's
effectiveness, especially for pain relief,
swelling reduction and/or muscle re-
education. Main reasons for not
purchasing faradic or IT modalities
included an assessment that they were
not needed or that another modality
with similar effects could be used.
Most respondents indicated that they
were unfamiliar with diadynamic
currents (13 responses) .
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Therapeutic heat
Two categories oftherapeutic heat-
diathermy and superficial heat
modalities - were identified.
Diathermy modalities included SWIJ,
pulsed SWIJ, and MWIJ. Short wave
diathermy was found in more clinics
(66 per cent) than either MWIJ (33
per cent) or pulsed SWIJ (19~5 per
cent)~ It was interesting to note that,
in clinics owning a MWIJ unit, 79 per
cent used it "Frequently". This
compared to 68 per cent for SWIJ and
43 per cent for pulsed SWIJ.
There have been reports (outside
Australia) of unwise and potentially
hazardous treatment practices using
diathermy modalities (Delpizzo and
Joyner 1987)~ The radiation hazards of
SWIJ have also been investigated
(Delpizzo and Joyner 1987). It is
possible that such adverse publicity
could influence the popularity of these
modalities. However, comparing the
number of clinics using therapeutic
heating agents revealed that SWIJ was
found in more clinics than hot packs
(61.5 per cent), electric heat pads (45
per cent) or infra-red lamps (29 per
cent)~
An examination of the reasons given
for using SWIJ "Frequently" revealed
that effectiveness, especially for
treating deep conditions, was the most
common response~ Those clinics not
possessing a SWIJ unit listed cost
factors (six responses), the use of
another modality for similar effects
(five responses), and safety concerns
(four responses). It was not clear
whether safety concerns pertained to
the patient, the operator or both. In
the case ofMWIJ, effectiveness (11
responses) and ease of application
(seven responses) were the main
reasons listed supporting its
"Frequent" use. Safety concerns (13
responses) were most often listed as the
reasons for not purchasing this
modality~ The most prevalent
response listed in Table 3 for non-use
of pulsed SWIJ was the relatively high
cost of this modality (13 responses).
Superficial heat modalities included
hydrocollator heat packs (HHP),
electric heat pads (EHP), infra-red
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lalnps (IRL) and wax baths (WE).
Table 1 revealed that HHP were found
in tnore clinics and used more
"Frequently" than either EHP, IRLor
WE. Wax hathsand IRL, while found
in relatively high numbers of clinics
(39,,5 per cent and 29 per cent
respectively), tended to be used
"Rarely" in Inostof these clinics.
The Inain reason given by
respondents for using superficial heat
111odalities"Frequently" was their
apparent effectiveness. Mention was
also l1lade of the ease of application of
HHP (seven responses). Thelnain
reasons for non-purchase focused on
the 1110dalities not being needed or the
ability of another l1lodality to produce
silllilar effects. Two 111odalities, HHP
and WE, were identified as being
"messy" to apply (two and three
responses respectively). Safety
concerns accounted for a very smaIl
number of negative responses for any
of the superficial heat modalities (total
of five responses). This contrasts with a
total of 17 responses expressing the
same concerns about SWD and
MWD.
Others
Magnetic field (MF), pressure pump,
biofeedback and laser could be seen as
the less traditional modalities available
to physiotherapists. Ultra....violet (UV)
lamps, on the otherhand,havebeen
available for some time but their
therapeutic use has been limited to
. specific skin conditions (Wadsworth
andChanmugan 1983).
As shown in Table I,MF was
available in more clinics (36 percent)
and used more often (69 per cent of
clinics owning a unit used it at least
once per day) than any of the other
modalities listed in this section.
Effectiveness was the main reason
listed by respondents for using MF
"Frequently" (12 responses). Ease of
application (four responses) and safety
(two responses) were also mentioned.
Reasons for not purchasing MF
included questionable research and/or
clinical results after a trial period (18
responses) and cost factors (four
responses)4 Based on the distribution of
usage frequencies (Table 1) it appears
that MF is another modality which, if
owned, tended to he used often.
Pressure pump and biofeedback,
while completely different in their
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applications, were very similar in terms
of their ownership and usage
frequencies. Effectiveness was, once
again, the main reason given by
respondents for using either of these
modalities "Frequently". Practitioners
not owning one of these units gave
reasons such as "modality not needed",
"intend to purchase" or "unfamiliar
with the modality" to explain their
current position.
Laser units are one of the more
recent electromodalities available to
physiotherapists, with the first
commercially-available unit appearing
in Europe in the early 1970s (Castel
1985). It is possible that laser's
relatively short history may explain
why only 16.5 per cent of clinics had a
unit available for use. Table 3 shows
that most respondents gave
questionable effects and unfamiliarity
as reasons for not purchasing laser.
As previously mentioned, UV has
limited clinical applications. This may
explain why only 10 per cent of private
practices surveyed used one of these
units. This viewpoint was supported by
the comments listed in Table 3 which
showed that most respondents felt that
UV was not sufficiently required to
warrant purchasing (30 responses).
The fact that Brisbane is recognized as
having a sub-tropical environment
with abundance of natural UV may
also have contributed to the low usage
ofUV.
Although not one of the main
purposes of the study, special clinical
interests were also investigated by the
authors. While 33 per cent of
respondents did not indicate any
particular clinical interest, 20 per cent
listed sports physiotherapy and a
further 18 per cent listed manipulative
physiotherapy. It is possible that
practitioners' background training
could have reflected these specific
interests. The majority of
practitioners surveyed in this study
(77.5 per cent) trained at the
University of Queensland. This factor
could influence not only the types of
special interests practised, but also the
respective electromodality ownership
and usage frequencies established in
this survey. Clearly additional
research, particularly in other national
or international centres, is indicated to
further investigate the trends identified
here.
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Conclusions
Electromodality ownership and usage
frequencies within Brisbane's private
practices were shown to be non-
uniform. It would appear that the
apparent lack of objective scientific
reporting on the treatment effects of
electrotherapeutic agents has not
prevented clinicians from formulating
their own opinions. Two modalities,
US and IF, received particularly strong
support from clinicians in terms of
perceived effectiveness. While
effectiveness was consistently listed as
the main reason for using any modality
"Frequently", other factors, such as
safety and ease of application, were
also often mentioned. Common
reasons for not purchasing a modality
included perceptions that it was not
needed, the ability to use another
modality for similar effects, cost, lack
offamiliarity, and safety concerns.
Overall, it appears that cost--
effectiveness plays an important role in
modality ownership.
The majority of respondents (77.5
percent) trained at.the University of
Queensland" Any extrapolation ofthe
findings ofthis study must take this
fact into consideration. It is hoped
that further research in other national
and.international centres may provide
for future comparisons.
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